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The use of multiple representations
instruction to investigate 11" graders'
conceptual change on oxidation-reduction,
electric cell and electrolysis.
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Abstract

The purpose of this study was to investigate the effectiveness of multiple
representations teaching activities on students’ learning of the concept of
oxidation-reduction reaction, electric cell and electrolysis, and their conceptual
change after the instruction. The study was designed as a teaching method with
multiple representations, whiteboard was used as a teaching vehicle, and Interactive
Response System(IRS) was used to assess students’ performance. Sixty-five 11"
graders from a local high school in New Taipei city were involved in this study, and
two classes of students were randomly assigned to the experimental group (33) and
the control group (32). The differences between the Experimental group and the
Control group was that the former was presented with explicit explanations of
submicroscopic characters of chemical phenomenon, while the laster was designed
to use the same materials without explicit explanations of the submicroscopic nature
of chemical phenomenon.

The results were analyzed quantitatively and qualitatively. As for the
quantitative perspective, the use of SPSS statistical software was adopted to analyze
the performance of the students on the pre- and posttests.. As for the qualitative
perspective, the analyses of student concept maps and conceptual evolution paths
were conducted for both groups.

There were three major results. First of all, the experimental group using the
explicit instruction on the submicroscopic representations significantly improved
students’ competence of building battery mechanism. Secondly, the explicit
submicroscopic representations supported students for conceptual change.Thirdly,
the explicit submicroscopic representation facilitated students’ learning of the
concepts of oxidation-reduction reaction, electrolytic cell and their relationships.

The study suggests that teaching with explicit explanations and multiple
representations (including macroscopic phenomenon, chemical symbols, and verbal
descriptions) will help students construct scientific knowledge effectively.

Keywords: conceptual change, multiple representations instruction,

oxidation-reduction, electric cell, electrolysis
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